Abstract. Recently, in [5] , Najati and Moradlou proved Hyers-Ulam-Rassias stability of the following quadratic mapping of Apollonius type
Introduction and preliminaries
The stability problem of functional equations originated from a question of Ulam [10] concerning the stability of group homomorphisms. Hyers [4] gave a first affirmative partial answer to the question of Ulam for Banach spaces. Hyers's theorem was generalized by Th. M. Rassias [6] for linear mappings by considering an unbounded Cauchy difference. The paper of Th.M. Rassias [6] has provided a lot of influence in the development of what we call generalized Hyers-Ulam stability or Hyers-Ulam-Rassias stability of functional equations. A generalization of the Th.M. Rassias theorem was obtained by Gǎvruta [3] by replacing the unbounded Cauchy difference by a general control function in the spirit of Th. M. Rassias approach. The functional equation A. Najati and F. Moradlou [5] , introduced the following functional equation
and he established the general solution and the generalized Hyers-Ulam-Rassias stability problem for the functional equation (1.2) in non-Archimedean spaces.
In this paper, we establish the Hyers-Ulam-Rassias stability problem of functional equation (1.2) in random normed spaces.
In the sequel, we shall adopt the usual terminology, notions and conventions of the theory of random normed spaces as in [8] . Throughout this paper, the spaces of all probability distribution functions is denoted by 
One can easily show that the maximal element for + in this order is the distribution function H 0 (t). 
where X is a vector space, T is a continuous t-norm and Ψ : X → D + is a mapping such that the following conditions hold:
Every normed space (X, ||.||) defines a random normed space (X, Ψ, T M ) where for every t > 0, Ψ u (t) = t t + ||u|| and T M is the minimum t-norm. This space is called the induced random normed space.
(1) A sequence {x n } in X is said to be convergent to x ∈ X in X if for all
The RN -space (X, Ψ, T ) is said to be complete if every Cauchy sequence in X is convergent.
Theorem 1.7. Let (X,d) be a complete generalized metric space and let J : X → X be a strictly contractive mapping with Lipschitz constant L < 1. Then for each given element x ∈ X, either
for all nonnegative integers n or there exists a positive integer n 0 such that
RN-stability of the functional equation (1.2): direct method
In this section, we use direct method to prove the Hyres-Ulam-Rassias stability of quadratic functional equations (1.2).
Theorem 2.1. Let X be a real linear space, (Z, Ψ, min) be an RN-space, ζ : X 3 → Z be a function such that for some 0 < α < 4, 
then there is a unique quadratic mapping R : X → Y such that
and
Proof. Putting y = −x and z = x in (2.2) we see that for all x ∈ X and all t > 0,
Replacing x by 2 n x in (2.4) and using (2.1), we obtain
This implies that
Replacing x by 2 p x in (2.6), we obtain
is a Cauchy sequence in complete RN-space (Y, µ, min), so there
Fix x ∈ X and put p = 0 in (2.8). Then we obtain µQ(2 n x)
and so, for every > 0, we have
Taking the limit as n → ∞ and using (2.10), we get
Since was arbitrary by taking → 0 in (2.11), we get
Replacing x, y and z by 2 n x, 2 n y and 2 n z, respectively, in (2.2), we get for all x, y, z ∈ X and for all t > 0,
To prove the uniqueness of the quadratic mapping R, assume that there exist another quadratic mapping S : X → Y which satisfies (2.3). By induction one can easily show that for all n ∈ N and every x ∈ X, R(2
Since lim n→∞
Therefore, it follows that for all t > 0, µ R(x)−S(x) (t) = 1 and so R(x) = S(x).
This complete the proof. 
then there is a unique quadratic mapping R : X → Y such that 
then there is a unique quadratic mapping R : X → Y such that for all x ∈ X and t > 0, ,
for all x, y, z ∈ X and all t > 0. Let Q : X → Y be a quadratic mapping satisfying
for all x, y, z ∈ X and all t > 0. Then
exists for each x ∈ X and defines a unique quadratic mapping R : X → Y such that
for all x, y, z ∈ X and all t > 0.
Proof. Putting y = −x and z = x in (3.2), we have 5) for all x ∈ X and all t > 0. Consider the set
and introduce the generalized metric on S :
where, as usual, inf ∅ = +∞. It is easy to show that (S, d) is complete. Now we consider the linear mapping J : S → S such that
for all x ∈ X and we prove that J is a strictly contractive mapping with the Lipschitz constant 4α. Let g, h ∈ S be given such that d(g, h) < . Then
for all x ∈ X and all t > 0. Hence
for all x ∈ X and all t > 0.
for all g, h ∈ S. It follows from (3.5) that
for all x ∈ X and all t > 0. So
By Theorem (1.7), there exists a mapping R : X → Y satisfying the following:
for all x ∈ X. The mapping R is a unique fixed point of J in the set
This implies that R is a unique mapping satisfying (3.14) such that there exists a u ∈ (0, ∞) satisfying µ Q(x)−R(x) (ut) ≥ Λ x,−x,x (t) (3.16) for all x ∈ X and all t > 0; for all x ∈ X and all t > 0. This implies that the inequality (3.4) holds. Replacing x, y and z by 2
for all x ∈ X and all t > 0. Proof. The proof follows from Theorem (3.3) by taking Λ x,y,z (t) = t t + θ( x p + y p + z p ) for all x, y ∈ X and all t > 0. Then we can choose α = 4 p and we get the desired result.
